A full length cDNA (1463 bp) encoding isocitrate lyase (EC 4.1.3.1) of Strongyloides stercoralis is described. The nucleotide sequence of this insert identified a cDNA coding for the isocitrate lyase. The conceptually translated amino acid sequence of the open reading frame for S. stercoralis isocitrate lyase encodes a 450 amino acid residue protein with an apparent molecular weight of 50 kDa and a predicted pl of 6.39. The sequence is 69 % A/T, reflecting a characteristic A/T codon bias of S. stercoralis. The amino acid sequence of S. stercoralis isocitrate lyase is compared with bifunctional glyoxylate cycle protein of Caenorhabditis elegans and isocitrate lyases from Chlamydomonas reinhardtii and Myxococcus xanthus. The full length cDNA of S. stercoralis was expressed in pRSET vector and bacteriophage 17 promoter based expression system. S. stercoralis lyase recombinant protein, purified via immobilized metal affinity chromatography, showed a molecular mass of 50 kDa on polyacrylamide gels. The role of isocitrate lyase in the glyoxylate cycle and energy metabolism of S. stercoralis is also discussed.
INTRODUCTION

I
socitrate lyase (EC 4.1.3.1) is an enzyme that cata lyzes the conversion of isocitrate to succinate and glyoxylate. This is the first step in the glyoxylate bypass, an alternative to the tricarboxylic acid cycle in bacteria, fungi, higher plants and nematodes (Beeching, 1988; Atomi et al., 1990; Liu et al., 1995) . Among nematodes, only Caenorhabditis elegans (Wadsworth & Riddle, 1989) , hookworms (Singh et al., 1992) and
Ascaris suum (Patel & McFadden, 1978) have been shown to contain an active glyoxylate cycle. Apart from C. elegans (Liu et al., 1995) The purified protein was separated on 10% SDS-polyacrylamide gels and blotted onto nitrocellulose.
Recombinant protein was visualized using 1:50,000 dilution of anti-Xpress primary antibody (Invitrogen, Carlsbad, CA) and a 1:6,000 dilution of alkaline phos phatase conjugated goat anti-mouse IgG. et al., 1996; Siddiqui et al., 2000a, b) (Beeching, 1988; Atomi et al., 1990) , was detected in SsICL sequence (amino acid residues 188-193; KKCGHM) with C as a putative active site residue (Fig. 1) . A cysteine, a histidine and a glutamate or aspartate have been found to be important for enzyme activity. Only one cysteine residue is conserved among the sequences of the fungal, plant, bacterial and S. stercoralis enzymes;
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it is located in the middle of a conserved hexapeptide that can be used as a signature pattern for ICL (Beeching, 1988; Atomi et al., 1990 ( Kamada & Miwa, 1992) which is RGIAYAPY and is located from amino acid residues 274-281 (Fig. 1 ).
Transfac search (Quandt et al., 1995) of the SsICL nucleo tide sequence showed the presence of eight nucleotides (1324-1313, 368-379, 503-514, 317-328, 421-410, 956-967, 240-229 and 1060-1071) consensus sequences (NWWWATCATNNN) of C. elegans skn-1 motif, a maternal gene product (Blackwell et al., 1994) . Fur thermore, the prediction for SsICL according to the neural networks method for cytoplasmic/nuclear discri mination was found to be "cytoplasmic" with 55.5% relia bility (Reinhardt & Hubbard, 1998 (Honer Zu Bentrup et al., 1999) .
In C. elegans, isocitrate lyase and malate synthase convert acetyl CoA derived from the degradation of yolk fatty acids into succinate from which carbohydrate is synthesized (Khan & McFadden, 1980) . The enzyme activities increase greatly during embyrogenesis and fall considerably during L1 development (Wadsworth & Riddle, 1989) , suggesting that these activities may be related to the metabolic requirement of embryos and early larvae and are regulated in a developmentally spe cific manner (Liu et al., 1995) . Both of these enzymes are contained within a single polypeptide, known as bifunctional glyoxylate cycle protein (Liu et al., 1995) .
Conversely, SsICL is coded by a separate cDNA, as is the case with all of the microbial and plant ICLs (Vanni et al., 1990) . Cloning and expression of SsICL is a first step in elucidating the metabolic requirements and/or shifts in pathways during S. stercoralis development.
This may provide additional insights into mechanisms of control of the two different S. stercoralis life cycles.
